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SYSTEMS AND METHODS FOR SCHEDULING PRINT JOBS 



FIELD OF THE INVENTION 

The invention is generally related to printing and, more particularly, is related to 
systems and methods for scheduling print jobs. 

BACKGROUND OF THE INVENTION 

In many work settings, it is common for a team of people to work together on a 
project that involves producing one or more project documents. In such a setting, one or 
more team members may be in charge of electronically editing a project document and 
another team member may be in charge of printing the document. The team member in 
charge of printing the document may be responsible for printing a final version of the 
document after the document is finalized but in time for copies to be made before a 
certain meeting or deadline. One problem in such a scenario is that the document may be 
mistakenly printed and copied prior to being finalized. Another problem is that printing 
may not be initiated in time for the document to be copied and distributed prior to the 
meeting or deadline. Even if multiple copies are not necessary, the printing of a lengthy 
document may need to commence significantly before a deadline in order for the 
document to be ready prior to the deadline. However, if the document is printed too 
early, then it may be incomplete or non- final. 

One approach to printing the document at the right time may be for the team 
members to communicate with each other to determine the appropriate time to print the 
document. This approach may, however, be unreliable since there may be times when a 
team member may forget or be unable to establish communication with other team 
members. Therefore, it should be appreciated that there is a need for improved systems 
and methods that address these and/or other problems associated with printing a 
document. 
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SUMMARY OF THE INVENTION 

Briefly described, the present invention provides systems and methods for 
scheduhng print jobs. In one embodiment of the invention, a method for print job 
scheduling includes receiving user input identifying a time for printing a print job, and 
transmitting the print job to a printer at the time identified by the user input. 

In another embodiment of the invention, a print scheduling system includes an 
input interface for receiving user input identifying a time for printing a print job and a 
processor that is programmed to initiate the transmission of the print job to a printer at the 
time identified by the user input. 

Other systems, methods, features and advantages of the invention will be or will 
become apparent to one with skill in the art upon examination of the following figures 
and detailed description. It is intended that all such additional systems, methods, features 
and advantages be included within this description, be within the scope of the invention, 
and be protected by the accompanying claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention can be better understood with reference to the following drawings. 

The components in the drawings are not necessarily to scale, emphasis instead being 
placed upon clearly illustrating the principles of the invention. Moreover, in the 
drawings, like reference numerals designate corresponding parts throughout the several 
views. 

FIG. 1 depicts a printing system of the invention that features a scheduling system 
and a printer. 

FIG. 2 is a flow chart depicting functionality of the scheduling system depicted in 

FIG. 1. 

FIG. 3 is a block diagram depicting selected components of the scheduling system 
depicted in FIG. 1. 

FIG. 4 is a block diagram depicting a menu structure that can be used to request a 
print control screen firom the scheduling system depicted in FIG. 3. 
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FIG. 5 is a block diagram depicting a print control screen that may be presented 
by the scheduling system depicted in FIG. 3. 

FIG. 6 is a block diagram depicting a non-limiting example of a print scheduling 
screen that may be presented by the scheduling system depicted in FIG. 3. 

FIG. 7 is a flow chart depicting steps taken by a print job scheduling utility 
(PJSU) depicted in FIG. 3. 

FIG. 8A is a flow chart depicting a routine that may be used to implement steps 
depicted in FIG. 7. 

FIG. 8B is a flow chart depicting a routine that is an alternative embodiment to 
the routine depicted in FIG. 8A. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

As will be described in detail below, the present invention provides systems and 
methods for scheduling print jobs. In one embodiment of the invention, a method for 
print job scheduling includes receiving user input identifying a time for printing a print 
job, and transmitting the print job to a printer at the time identified by the user input. 

FIG. 1 depicts a non-limiting example of a printing system 100 of the invention 
that features a printer 101 and a scheduhng system (SS) 103. The SS 103 may be a 
special or general purpose digital computer, such as a personal computer (PC; IBM- 
compatible, Apple-compatible, or otherwise), a workstation, a minicomputer, or a 
mainframe computer. The printer 101 may be, for example, a laser printer, an ink-jet 
printer, an impact printer, a solid-ink printer, or a multifunction device (MFD), etc. An 
MFD provides other functionality in addition to printing, such as, for example, scanning, 
faxing, and/or copying. 

The printer 101 and the SS 103 maybe coupled via a network 104. The network 
104 may be any suitable network for connecting the printer 101 to the SS 103 such as, for 
example, a Local Area Network (LAN), a Wide Area Network (WAN), or the Internet. 
The LAN may use one of several LAN technologies such as, for example, Ethernet, 
Tokenring, Asynchronous Transfer Mode (ATM), Fiber Distributed Data Interface 
(FDDI), Copper Distributed Data Interface (CDDI), or JetSend. hi an alternative 
embodiment, the printer 101 and the SS 103 may be coupled via a direct connection. The 
direct connection may be a wired or a wireless connection; a wired connection may 
comprise, for example, a twisted pair, a coaxial cable, an optical fiber, etc.; a wireless 
connection may comprise, for example, infra-red (IR) communication signals or radio 
frequency (RF) communication signals. 

With additional reference to FIG. 1 throughout the remaining figures, FIG. 2 is a 
flow chart depicting functionality of the printing system 100. As indicated in block 201, 
the SS 103 receives user input designating a date and/or time for printing a print job. In 
one possible implementation, a user may use the print scheduling screen 600 (FIG. 6) in 
order to schedule the print job, and the print control screen 500 (FIG. 5) in order to select 

4 



HP Docket No. 10017079-1 

the printing destination and the print settings for the print job. After receiving the user 
input, the SS 103 sends the print job and the print settings to the printer 101 at the user- 
determined time, as indicated in block 202. The print settings may either be default 
settings or may be determined based on user input. Then, as indicated in block 203, the 
printer 101 receives the print job and prints it in accordance with the print settings. 

FIG. 3 is a block diagram depicting a non-limiting example of a scheduling 
system (SS) 103 that can be used to schedule the printing of a print job 318. The print 
job 31 8 is typically part of a data file 320 and may comprise, for example, word 
processing data, spreadsheet data, database data, graphical data, or any other printable 
data. The SS 103 may be a special or general purpose digital computer, such as a 
personal computer (PC; IBM-compatible, Apple-compatible, or otherwise), a 
workstation, a minicomputer, or a mainframe computer. Generally, in terms of hardware 
architecture, as shown in FIG. 3, the SS 103 includes a processor 302, memory 304, and 
input/output (I/O) interfaces 306. These components (302, 304, and 306) are 
communicatively coupled via a local interface 310. The local interface 310 can be, for 
example but not limited to, one or more buses or other wired or wireless connections, as 
is known in the art. The local interface 310 may have additional elements, which are 
omitted for simplicity, such as controllers, buffers (caches), drivers, repeaters, and 
receivers, to enable communications. Further, the local interface may include address, 
control, and/or data connections to enable appropriate communications among the 
aforementioned components. 

The processor 302 is a hardware device for executing software, particularly that 
stored in memory 304. The processor 302 can be any custom made or commercially 
available processor, a central processing unit (CPU), an auxiliary processor among 
several processors associated with the SS 103, a semiconductor based microprocessor (in 
the form of a microchip or chip set), or generally any device for executing software 
instructions. Examples of commercially available microprocessors are as follows: a PA- 
RISC series microprocessor from Hewlett-Packard Company, an 80x86 or Pentium series 
microprocessor from Intel Corporation, a PowerPC microprocessor from IBM, a Sparc 
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microprocessor from Sun Microsystems, Inc, or a 68xxx series microprocessor from 
Motorola Corporation, etc. When the SS 103 is in operation, the processor 302 is 
configured to execute software stored within the memory 304, to communicate data to 
and from the memory 304, and to generally control operations of the SS 103 pursuant to 
the software. 

The I/O interfaces 306 may be used to receive user input and/or to provide system 
output via one or more devices or components. User input may be provided via, for 
example, a keyboard and/or a mouse. System output may be provided via a display 
device and a printer 101. Communication interfaces 306 may include, for example, a 
serial port, a parallel port, a Small Computer System Interface (SCSI), an IR interface, an 
RF interface, and/or a universal serial bus (USB) interface. 

The memory 304 can include any one or combination of volatile memory 
elements {e.g., random access memory (RAM, such as DRAM, SRAM, SDRAM, etc.)) 
and nonvolatile memory elements {e.g., ROM, hard drive, tape, CDROM, etc.). 
Moreover, the memory 304 may incorporate electronic, magnetic, optical, and/or other 
types of storage media. Note that the memory 304 can have a distributed architecture, 
where various components are situated remote from one another, but can be accessed by 
the processor 302. 

The software in memory 304 may include one or more separate programs, each of 
which comprises an ordered listing of executable instructions for implementing logical 
functions. In the example of FIG. 3, the software in the memory 304 includes a service 
appUcation 312, a driver application 316, a print job scheduling utility (PJSU) 314, and a 
suitable operating system (O/S) 311. The service application 312 may be any type of 
software application capable of generating printable data, including, for example, a word 
processing program, a spreadsheet program, a database program, and a graphics design 
program. 

A non-exhaustive list of examples of commercially available operating systems is 
as follows: (a) a Windows operating system available from Microsoft Corporation; (b) a 
Netware operating system available from Novell, Inc.; (c) a Macintosh operating system 
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available from Apple Computer, Inc.; (d) a UNIX operating system, which is available 
for purchase from many vendors, such as the Hewlett-Packard Company, Sun 
Microsystems, Inc., and AT&T Corporation; (e) a LINUX operating system, which is 
freeware that is readily available on the Internet; (f) a run time Vxworks operating system 
from WindRiver Systems, Inc.; and (g) an appliance-based operating system, such as that 
implemented in handheld computers or personal data assistants (PDAs) (e.g., PalmOS 
available from Palm Computing, Inc., and Windows CE available from Microsoft 
t Corporation). The operating system 3 1 1 essentially controls the execution of other 
O computer programs, such as the service application 3 1 2, and provides scheduling, input- 
Q output control, file and data management, memory management, and communication 

control and related services. 
U If the SS 1 03 is a PC, workstation, or the like, software in the memory 304 may 

L=, include a basic input output system (BIOS) (not shown). The BIOS is a set of essential 
^ software routines that initialize and test hardware at startup, start the O/S 3 1 1 , and 
u1 support the transfer of data among the hardware devices. The BIOS is stored in ROM so 
that the BIOS can be executed when the SS 103 is activated. 

The PJSU 314 maybe a source program, an executable program (object code), a 
script, or any other entity comprising a set of instructions to be performed. When the 
PJSU 314 is a source program, then the PJSU 314 may be translated via a compiler, 
assembler, interpreter, or the like, which may or may not be included within the memory 
304, so as to operate properly in connection with the O/S 311. Furthermore, the PJSU 
314 can be written as (a) an object oriented programming language, which has classes of 
data and methods, or (b) a procedure programming language, which has routines, 
subroutines, and/or functions, such as, for example, but not limited to, C, C+ +, Pascal, 
Basic, Fortran, Cobol, Perl, Java, and Ada. 

When the PSJU 314 is implemented in software, as is shown in FIG. 3, it should 
be noted that the PSJU 314 can be stored on any computer readable medium for use by or 
in connection with any computer related system or method. In the context of this 
document, a computer readable medium is an electronic, magnetic, optical, or other 
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physical device or means that can contain or store a computer program for use by or in 
connection with a computer related system or method. The PSJU 314 can be embodied 
in any computer-readable medium for use by or in connection with an instruction 
execution system, apparatus, or device, such as a computer-based system, processor- 
containing system, or other system that can fetch the instructions from the instruction 
execution system, apparatus, or device and execute the instructions. In the context of this 
document, a "computer-readable medium" can be any means that can store, 
communicate, propagate, or transport the program for use by or in connection with the 
instruction execution system, apparatus, or device. The computer readable medium can 
be, for example but not limited to, an electronic, magnetic, optical, electromagnetic, 
infrared, or semiconductor system, apparatus, device, or propagation medium. More 
specific examples (a non-exhaustive list) of the computer-readable medium would 
include the following: an electrical connection (electronic) having one or more wires, a 
portable computer diskette (magnetic), a random access memory (RAM) (electronic), a 
read-only memory (ROM) (electronic), an erasable programmable read-only memory 
(EPROM, EEPROM, or Flash memory) (electronic), an optical fiber (optical), and a 
portable compact disc read-only memory (CDROM) (optical). Note that the computer- 
readable medium could even be paper or another suitable medium upon which the 
program is printed, as the program can be electronically captured, via for instance optical 
scanning of the paper or other medium, then compiled, interpreted or otherwise processed 
in a suitable manner if necessary, and then stored in a computer memory. 

In an alternative embodiment, the PSJU 314 maybe implemented in hardware 
using, for example, any or a combination of the following technologies which are each 
well known in the art: a discrete logic circuit(s) having logic gates for implementing 
logic functions upon data signals, an application specific integrated circuit (ASIC) having 
appropriate combinational logic gates, a programmable gate array(s) (PGA), a field 
programmable gate array (FPGA), etc. 

FIG. 4 is a block diagram depicting a non-limiting example of menu structure 400 
that can be used to request a print control screen 500 (FIG. 5). Menu structure 400 
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includes a tool bar 401 and a pull-down menu 403. A user may select file option 402 
from tool bar 401 in order to cause pull-down menu 403 to be displayed. The user may 
then select the print option 404 in order to be presented with the print control screen 500. 
Each of the options 402 and 404 may be selected via a suitable input device such as, for 
example, a key-board or a mouse. 

FIG. 5 is a block diagram depicting a non-limiting example of a print control 
screen 500 that can be used to control printing parameters of a print job 318 (FIG. 3). In 
%^ this example, print control screen 500 includes a print selection field 501 , a page range 

? selection section 502, a number of copies selection field 503, an options button 504, an 

P 

H OK button 505, a cancel button 506 and a properties button 507; the printer selection 
gj field 501 can be used to select a printing destination; the page range selection section 502 
f can be used to specify the range of data to be printed; the number of copies selection field 
i 503 can be used to specify the number of copies to be printed; the options button 504 can 

i2 be used to request a screen containing additional printing options; the OK button 505 can 
be used to confirm the current printing settings; the cancel button 506 can be used to 

1.11 

O cancel the printing request; and the properties button 507 can be used to access a pnnt 
^ scheduling screen 600 (FIG. 6) for scheduling a print job 3 1 8 to be printed at a future 
time. 

FIG. 6 is a block diagram depicting a non-hmiting example of a print scheduling 
screen 600 that can be used to schedule a print job 3 1 8 (FIG. 3). The print scheduling 
screen 600, which may be part of a larger screen for selecting printing properties, 
includes a "print now" option 601 and a "print later" option 602. The print now option 
601 can be selected if the print job 318 is to be transmitted to the printer 101 as soon as 
the user confirms the printing settings, whereas the print later option 602 can be selected 
if the print job 318 is to be transmitted to the printer 101 at a scheduled time that is 
determined by user input. The date field 603 and time field 604 may be used to specify 
the date and time, respectively, that the print job 318 is to be transmitted to the printer 
101 . The OK button 605 can be used to confirm selections made via the print scheduhng 
screen 600, whereas the cancel button 606 can be used to cancel such selections. The 
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help button 607 can be used to request helpful information related to scheduling a print 
job 318. 

FIG. 7 is a flow chart depicting functionality of the PJSU 314 (FIG. 3) in 
accordance with one embodiment of the invention. As indicated in block 701, the PJSU 
314 receives data identifying the print settings, the file name, the file path, and the 
scheduled printing time corresponding to the print job 318 (FIG. 3). The PJSU 314 may 
receive this data from the driver application 316 (FIG. 3) or may alternatively retrieve it 
from memory 304 (FIG. 3). When the scheduled printing time arrives, the PJSU 314 
opens the file containing the print job 318 and transmits the print job 318 to the printer 
101 along with the corresponding print settings, as indicated in block 702. 

FIG. 8A is a flow chart depicting a non-limiting example of a routine that can be 
used to implement steps corresponding to block 702 depicted in FIG. 7. In step 801, the 
PJSU 314 (FIG. 3) compares a value corresponding to the date and time specified by the 
user to a value corresponding to the current date and time. The PJSU 314 then 
determines in step 802 if the two values are equal. If the two values are not equal, then 
the PJSU 314 returns to step 801 . However, if the two values are equal, then the PJSU 
314 opens the file containing the print job 318 (FIG. 3), and sends the print job 318 and 
the corresponding print settings to the printer 101 . A person of ordinary skill in the art 
will appreciate that alternative approaches can be used to trigger the transmission of the 
print job 318 to the printer 101. One such alternative approach is illustrated in FIG. 8B. 

FIG. 8B is a flow chart depicting a non-limiting example of a routine that is an 
alternative embodiment to the routine depicted in FIG. 8 A. In step 81 1, the PJSU 3 14 
(FIG. 3) sets a timer using a value representing the difference between the date and time 
specified by the user and the date and time corresponding to a current date and time. The 
PJSU 314 then determines in step 812 if timer value is equal to zero. If the timer value is 
not equal to zero, then the PJSU 314 repeats step 812. However, if the timer value is 
equal to zero, then the PJSU 314 in step 813 opens the file containing the print job 318 
(FIG. 3), and sends the print job 318 and the corresponding print settings to the printer 
101. 
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It should also be emphasized that the above-described embodiments of the 
invention, particularly any "preferred embodiments", are merely possible examples, 
among others, of the implementations, setting forth a clear understanding of the 
principles of the invention. Many variations and modifications may be made to the 
above-described embodiments of the invention without departing substantially from the 
principles of the invention. All such modifications and variations are intended to be 
included herein within the scope of the disclosure and present invention and protected by 
the following claims. 
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